The structures of N£UCSb(Hdtpa)} · H 2 0(1) and NaCSbCHdtpa)} · 4HH 2 0(2) were determined by single-crystal X-ray studies. In both complexes, the ligand dtpa, which is singly protonated, coordinates in a octadentate fashion involving the three nitrogen atoms and 
models to elucidate its antitumor activity based on stereochemistry, but also for the stereoactivity of a lone pair on the central Sb ( 1 ) ion M . In the cases of diamine complexonates, the Sb( I ) coordination polyhedra can be distorted pentagonal bipyramids with the lone pair either in the axial or the equatorial position which have been characterized by a weak coordination of the complexonates according to molecular mechanics calculations^. Structural reports on Sb(I )-dtpa compounds, CSb (H 2 dtpa)3 ra and CSb (Hüdtpa)} · H 2 O [10] , show that the Sb ( I ) polyhedra are still distorted ^-pentagonal bipyramids,but a new type of polyhedron, a ^tetragonal bipyramid formed by three Ο atoms and two Ν atoms of the dtpa ligand and the lone pair, was proposed in the literature for CSb (H 2 dtpa)3 · 2H 2 0 Cll] . In fact all the Ν atoms of the triamine ligand are in principle able to coordinate to the central Sb ( I ) on one hand, as well as one of the car boxy lie side groups'^ . We now wish to report a new extension of the study of antitumor antimony ( 1) complexonates · the syntheses and crystal structures of the sodium and ammonium salts of CSb (H 2 dtpa3 as well as the preliminary tests for antitumor activity. Details of the description of Sb ( I ) coordination polyhedra and the results of valence bond calculations will also be presented.
Experimental

1. Sample preparation
CSb(H 2 dtpa)3 · 2H 2 0 was synthesized as described in the literature [n] . The title complexes NH4 CSb(Hdtpa): · H 2 0(1) and Na CSb (Hdtpa)} · 4HH 2 0(2) were prepared by neutralizing CSb(H 2 dtpa)3 · 2H 2 0 using dilute NaOH and NH3 solutions, respectively.
Crystals were prepared from the powders dissolved in acetone/water solution by slow evaporation. The infrared spectra of 1 and 2 have essentially the same absorption bands. showing the existence of both ionized carboxyl groups and free-acid type car boxy group [14] as confirmed by X-ray diffraction.
The experimental conditions is summarized in The cytotoxicity of 1 was examined in human promyelocyte leukemia HL-60 cells using the trypan blue exclusion method.
The complex at 100, 10, 1 μg/ml inhibited the growth of cells by 100, 70, 18% respectively within 24 hrs. The antitumor activity towards solid experimental animal tumors in mice was also determined. In the case of S180, the complex 1 (30 mg/kg) caused reduction of tumors weights to 74% of control values on day 9 after tumor transplantation.
Results and discussion
1. Description of the molecular structures
The final positional parameters for non-H atoms of 1 and 2 are listed in Table 2 . Bond lengths and angles are given in Table 3 . Although the crystal structures of 1 and 2 are not isostructural to one another, the complex anion CSb(Hdtpa)) -in both salts is very similar. Fig. 1 shows the molecular structure of the complex anion with atomic numbering. Thermal ellipsoids are scaled to 50% probability for non-H atoms, and Η atoms are omitted for clarity.
Two features that appear to be common to 1, 2 and the diamine complexonates reported (1) 8.576 (1) 17. 688 (4) 99.11 (1) 97. 01 (1) 97.11 (1) 1117.8(6) •Ä-ΣΙΙΜ-ΙΛΙΙ/ΣΙΜ (5) Ο (2) values of the bond-valence sums will be obtained, and then the overall coordination polyhedron could not be described appropriately.
2. Characterization of the coordination polyhedra
The geometry around the Sb ( I ) in the diamine complexonates can be described as a (7) 2.135(6) 2.578 (7) 2.175 (7) CSb(H 2 dtpa)3 • 2H 2 0 ^MSAP" 2.324 (8) 2. 116(7) 2.338 (7) 2.232 (7) were ignored, the bond valence sum was 2. 61.
Studies on the Antitumor Antimony(UI) Triaminocarboxylic Complexonates
octacoordinated Sb( HI ) in 1 and 2 as well as in Sb(H 2 dtpa) · 2H 2 0 [11] should be described as either a ^-tricapped trigonal prism(^-TTP) or a ^monocapped square antiprism(^>-MSAP), the two usual nonacoordinated polyhedral. In the case of CSb(H 2 dtpa)3 · 2H 2 0, the coordination of one side Ν(3) atom and related two carboxylate oxygens 0(8) and Ο (9) have ever been ignored due to the long distances of Sb-N(3) (2. 779 A) > Sb-0(8) (2. 955 A) and Sb-0(9) (2. 953 A)· As a result, a coordination polyhedron-^tetragonal bipyramid was assigned in the original literature^1 ^, and the sum of the bond valences of Sb ( 1) 42. 2 for 2) which rule out the possibility of a bicapped trigonal prism [23] . Thus the best description of the coordination polyhedra for 1 and 2 appears to be that of a $-MSAP consisting of a distorted tetragonal pyramid and a square face through atoms 0(8), 0(9), Ν 0(5) Figure 2 : Coordination polyhedron of the CSb(Hdtpa)3~ anion.
(3) and the lone pair as summarized in Table 4 . This is not the usual ^nonacoordinated polyhedron of SbEX g type complexes [24] , but can be accepted in the light of that all the secondary (or weak) Sb-O bonds are found close to the direction occupied by the lone pair.
Structure-activity relationships
The octacoordinate polyhedron of Sb( I ) in CSb(Hdtpa)} -is the first example of ψ-MSAP coordination of Sb( 1 ) to our knowledge^2 4 ' 2^ > however, the bond-valence sums of Sb( 1) 2. 80 for 1 and 2. 75 for 2 are somewhat smaller than that of the other three triamine complexonates as shown in Table 4 . The primary tests of antitumor activity of 1 indicate that the antitumor Sb ( I ) chelates warrant further investigation. The fact that all the free chelating agents (edta, pdta, nta or dtpa) are inactive which rationally leads us to conclude that the Sb( 1 ) complexonates are characterized by a common antitumor activity mechanism as proposed previously
